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GEORGIA TECH 1885-1985 
DESIGNING TOMORROW TODAY 
May 5, _1989 
Dr. William s. Butcher, Head 
Office for Engineering Infrastructure 
Development, Room 1228 
National Science Foundation 
1800 G street, NW 
Washington, DC 20550 
Dear Dr. Butcher: 
Georgia Institute of Technology 
School of Industrial and Systems Engineering 
Atlanta, Georgia 30332-0205 
(404) 894-2300 
The purpose of this letter is to report the progress of 
Reginald Boswell on his "Award for Creativity in 
Engineering" project and to request a continuation of his 
funding for next year. As you requested in your instruction 
letter, below I will report on his academic performance, his 
research results, and future research plans. Additionally, 
· a budget for the coming year is enclosed requesting $30,000 
on NSF budget form 1030 as you requested. 
Academic Performance. Academically, Mr. Boswell has 
performed well these past four quarters. With a challenging 
courseload he has earned 3.5/4.0 grade point average, and 
has satisfied the requirements for a Masters Degree in 
Industrial Engineering which will be awarded June 10, 1989. 
Mr. Boswell has continued as a student leader in several 
activities including serving as Chairman of the student 
chapter of the Society of Manufacturing Engineers, which 
just received an award for outstanding growth this past 
year. Mr. Boswell has been accepted into the Ph.D. program 
in the School of Industrial and Systems Engineering to 
continue on with his studies. We are very pleased Mr. 
Boswell chose Georgia Tech for his Ph.D. program of study. 
Research Results. Mr. Boswell's initial proposal 
described the development of a generic approach for "Design 
for Manufacturing." His plans for this first year called 
for system design: the development and specification of the 
functional and implementation aspects of an innovative 
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system for design-for-manufacturability. The following 
results have been achieved. 
First, a literature search was performed and the 
current state of the art was evaluated. Simultaneously, 
design and manufacturing engineers from industry were 
interviewed and their design and planning systems 
overviewed. In order to focus the thrust of the research, 
an application area was identified: design for 
manufacturability of electronic printed circuit boards 
assemblies. Repeated interaction was established with 
ongoing interdisplinary researchers at Georgia Tech who are 
addressing issues associated with printed circuit board 
design from perspectives in Electrical Engineering, 
Mechanical Engineering, Chemical Engineering, and Materials 
Science. 
From these activities, the functional specification of 
a printed circuit board assembly design-for-
manufacturability system has been developed. The 
specification includes inputs and outputs and functional 
descriptions of all components in the system, with the goal 
of implementing this functionality on an engineering 
workstation based design tool. Utilizing the functional 
specification, Mr. Boswell is currently finalizing his 
implementation plans and developing the equipment 
specifications required for concept implementation. He will 
have this completed in the next few weeks so that the 
equipment can be ordered. The School of Industrial and 
Systems Engineering at Georgia Institute of Technology will 
provide matching funds in the amount of $2,000 to supplement 
the purchase of this equipment. 
Future Plans. Assuming the continuation of NSF 
support, Mr. Boswell plans to install the equipment and 
software and then integrate it into engineering workstation 
form. Next, he will begin to develop his design for 
manufacturability tool on the workstation with the goal of 
producing a prototype piece of software. Plans for this 
second years also include travel to major manufacturing 
meetings to describe his innovative approach and to talk 
with other researchers in this field. His plans for the 
third year of the research call for the test, refinement, 
evaluation, and validation of his approach. 
Overall. In conclusion, Mr. Boswell has made very 
satisfactory progress, in fact excellent progress, both 
academically and toward achieving the grant objectives. It 
has been a pleasure working with him and I appreciate this 
opportunity that NSF has provided. I strongly urge NSF to 
continue funding Reginald D. Boswell on his "Creativity in 
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Engineering Award," and look forward to working with him in 
the future. 
Sincerely, 
( 
~Ane C. Ammons, Ph.D., P.E. 
Gissistant Professor 
JCA:ja 
Enclosure: NSF Form 1030 (Summary Proposal Budget) 
cc: Reginald D. Boswell 
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June 6, 1990 
Dr. Wilbur L. Meier, Jr. 
Director, Office for Engineering 
Infrastructure Development 
National Science Foundation 
Room 1228 
1800 G Street, NW 
Washington, D.C. 20550 
Atlanta. Georgia 30332-0205 
404·894·2300 
404·894·2301 FAX 
RE: Third Year Funding for "Creativity in Engineering Award for 
Mr. Reginald D. Boswell" 
Dear Dr. Meier: 
The purpose of this letter is to report the progress of 
Reginald Boswell on his 11 Award for Creativity in Engineering" 
project and to request conditionally a continuation of his funding 
for next year. The conditions for continuation will be explained 
below. 
As you requested in your instruction letter, below I will 
report on his academic performance, research results, and future 
research plans. Additionally, a budget for the coming year is 
enclosed requesting $30,000 on NSF budget form 1030 as you 
requested. 
Academic Performance. Mr. Boswell's performance has been 
uneven these past four quarters since last year's report. 
For the first three quarters he performed well, making all 
"A's" on challenging coursework during two of the quarters. His 
overall graduate grade point average at the beginning of Winter 
Quarter 1990 was 3.3/4.0 . 
However, last quarter Mr. Boswell did not perform 
satisfactorily, receiving a 2.0/4.0 on three of his courses and an 
incomplete grade to be removed for the fourth course. At the 
beginning of the current quarter, he took and did not pass the 
Ph.D. Qualifying Examination. 
It is my personal opinion that Mr. Boswell's academic 
performance has been negatively affected by several sources of 
stress, including being a newlywed, self-induced pressure from 
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fear of failing the qualifying exam, and lastly having gone 
straight through school for many sequential quarters. I think that 
Mr. Boswell is suffering from the effects of burnout. Because his 
interest and performance have remained strong on his research 
activity (see below), I feel he needs a quarter off from academic 
pressure. 
I have strongly recommended that Mr. Boswell spend Summer 
Quarter 1990 recharging himself by working in a professional 
position related to his research area. He has received and 
accepted an excellent offer in a research laboratory, and plans to 
take the summer building his experience base in printed circuit 
board design and assembly. I strongly feel that due to burnout, 
Mr. Boswell's continuation of support should be contingent on his 
taking the summer off from academic studies. 
Research Results. Mr. Boswell's initial proposal described 
the development of a generic approach for "Design for 
Manufacturing." During the first year he focused the thrust of the 
research to the design for manufacturability of printed circuit 
assemblies, and developed the functional specification of a 
proposed system. His plans for the second year called for 
installation of equipment and software for integration into an 
engineering workstation, and then development of a prototype tool. 
He also planned to attend manufacturing meetings and talk with 
other researchers in the field. 
Mr. Boswell has achieved his goals for the second year in an 
innovative way, and the potential results are exciting. After 
installing his equipment and software, he designed and developed a 
preliminary version of a blackboard architecture for the virtual 
prototyping of printed circuit boards. Based on his interactions 
with other researchers and international industry (including 
Panasonic, NCR, Northern Telecom, and Hayes), he has been invited 
to present a paper on his research to PCB EXPO in Paris, France in 
conjunction with Pronic '90, which is expected to draw over 17,000 
attendees from at least 61 countries. 
In spite of the waver in his academic performance, Mr. Boswell 
has continued strong in his interest and creativity in his research 
activities. His plans for the third year of the research include 
the refinement, validation, and evaluation of his approach. 
Overall. In conclusion, until last quarter Mr. Boswell has 
made satisfactory progress academically. He has made excellent 
progress toward achieving the grant objectives. It has been a 
pleasure working with him and I appreciate this opportunity that 
NSF has provided. 
Dr. Wilbur L. Meier, Jr. 
June 6, 1990 
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Conditional on his taking a break from academic activities 
this summer, I recommend that NSF continue funding Reginald D. 
Boswell on his "Creativity in Engineering Award". 
Sincerely, 
( 
;.!ftne c. Ammons, Ph.D., P.E. 
~ssociate Professor 
Enclosure: NSF Form 1030 (Summary Proposal Budget) 
cc: Reginald D. Boswell 
Approved by: 
( I 
Lynn Boyd -a 
Georgia Tech Office of Contract Administration 
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Georgia Tech_ 
April10, 1992 
Ms. Sharon Middledorf 
Staff Associate 
National Science Foundation 
DEID 
1776 G Street Annex 
Washington, D.C. 20550 
Dear Ms. Middledorf: 
School of Industrial and Systems Engineering 
Georgia Institute of Technology 
Atlanta, Georgia 30332-0205 
404·894·2300 
404·894·2301 FAX 
The purpose of this letter to provide a final report on the accomplishments of Mr. Reginald 
Boswell on his "Award for Creativity in Engineering" project funded by the Office for 
Engineering Infrastructure Development under account number EID 88-11577. 
Mr. Boswell began workin~ on this project Summer Quarter 1988 and continued through 
Spring Quarter 1991. Dunng this time his research focus narrowed from the general topic 
of designing an "intelligent" production planning system for manufacturing to the specific 
project of designing a virtual prototyping system to facilitate design-for-manufacture of 
printed circuit cards. Two related publications resulted from his work: 
Boswell, R.D., J.C. Ammons, and S. Manivannan, "A Blackboard 
Architecture for the Design for Manufacture of Surface Mount Circuit 
Boards," Proceedings of the PCB EXPO '90/PRONIC, Paris, France, 
November 13-16, 1990. 
Boswell, R.D., J.C. Ammons, and S. Manivannan, "Virtual Prototyping: 
Facilitating Design-For-Manufacture," Chapter in Advances in 
Manufacturing and Automation Systems, (C. T. Leondes, Ed.), San Diego: 
Academic Press (1991). 
A copy of the second, the n1ore comprehensive publication, is enclosed for your files. Also 
enclosed is NSF Form 98A requisite for final project closeout. 
I am very saddened that personal circumstances prevented Mr. Boswell from completing 
his Ph.D. degree during the time covered by the grant. However, I felt that this grant 
provided him with an excellent opportunity to achieve both academic and research success, 
as evidenced by the quality of his work. It was a pleasure working with him and I 
appreciate the opportunity that was provided by the National Science Foundation. 
Sincerely, 
Jane C. Ammons, Ph.D., P.E. 
Associate Professor 
Enclosures 
NATIONAL SCIENCE FOUNDATION 
Washington. D.C. 20550 
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